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FOREWORD 

This Indian Standard [P : 55/Sec 1] (First Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Methods of Measurement and Test for Petroleum, Petroleum Products and Lubricants Sectional 
Committee had been approved by the Petroleum, Coal and Related Products Division Council. 

Saponifiable value, saponifiable and unsaponifiable matter, see [P : 55] of IS 1448 was published in 1963 in order to 
align the method given in ASTM D963 : 1954, which has since been withdrawn in 1963. It was decided to publish the 
separate test method, namely, Saponifiable value of petroleum products and saponifiable and unsaponifiable matter in 
oil fat and waxes. Considerable assistance has been derived from ASTM D 94 and EP 1 36 for formulation of this test 
method. 

The composition of the Committee responsible for formulation of this standard is given in Annex A . 

In reporting the result of a test made in accordance with this standard, if the final value, observed or calculated, is to 
be rounded off it shall be done in accordance with IS 2 : 1960 'Rules for rounding off numerical values {revised)' . 
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1 SCOPE 

This method [P : 55/Sec 1] is intended for the 
saponification value in straight mineral oils, compounded 
mineral oils and waxes. 

2 SUMMARY OF METHOD 

A known mass of sample is dissolved in 2-butanone 
(Methyl ethyl ketone) is heated with known amount of 
alcoholic potassium hydroxide. The excess alkali is 
titrated with standard acid and saponification number 
calculated. This method is not applicable in the presence 
of compounds of sulphur, phosphorous, chlorine, etc. 
which reacts with acid or alkali. 

NOTE — If larger amounts of unsaponifiable or saponifiable 
matter are required for further examination, larger samples may 
be taken provided the quantities of the reagents are suitably 
adjusted. 

3 TERMINOLOGY 

3.1 Saponify — Tohydrolyze a fat with alkali to form an 
alcohol and the salt of a fatty acid. 

3.2 Saponification Number — The number of 
milligrams of potassium hydroxide consumed by one 
gram of a sample under the conditions of the test. 

4 APPARATUS 

4.1 Erlenmeyer Flask and Condenser 

Erlenmeyer flask of 300 ml capacity. Flask which has 
become etched by long use should not be used. The 
straight type condenser shall be fitted to the flask with 
ground glass joint. 

4.2 Hot-PIate or Water Bath 

5 REAGENTS 

5.1 Purity of Reagents 

Analytical grade reagent chemicals shall be used in all 
tests, 

5.1.1 Alcohol — 95 percent ethanol. 

5.1.2 Standard Potassium Hydroxide Solution, 0.5 N - 



Prepare approximately 0.5 N alcoholic potassium 
hydroxide by dissolving 30 g of potassium hydroxide in 
1 litre alcohol. Allow the solution to settle in dark place. 
Filter the solution and keep it for 24 h before use. 

5.1.3 Standard Hydrochloric Acid, 0.5 N 

Mix 45 ml of hydrochloric acid (Sp gr 1.19) in 1 litre of 
alcohol. 

5.1.4 Butanone-2 (Methyl Ethyl Ketone) Technical Grade 
5A.5 Petroleum Spirit, 60/80. 

5.1.6 Phenolphthalein Indicator Solution 

6 SAMPLE SIZE 

Use such a size of the sample that not more than half of 
the potassium hydroxide added in the reagent, reacts 
during the test. 

The following quantities are suggested: 
Saponification Number Sample Size, g 



181 to 400 

111 to 180 

71toll0 

31 to 70 

16 to 30 

Mineral oils 

7 PROCEDURE 



1 

2 
3 
5 

10 
20 



7,1 Weigh the oil sample to the nearest O.lg into the 
reaction flask. Add 25+1 ml methyl ethyl ketone, 
followed by 25 + 0.3 ml alcoholic KOH solution measured 
accurately from the burette or pipette. Connect the 
condenser to the flask and heat for 30 min after refluxing 
begins. Immediately disconnect the condenser add 50 ml 
of petroleum sprit and immediately titrate the solution 
with standard hydrochloric acid using 1 ml of phenol- 
phthalein indicator. When testing waxes it may be 
necessary to reheat during titration in order to prevent 
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solidification of the sample. 

7,2 Make a blank determination in duplicate at the same 
time following exactly the same procedure but omitting 
the sample. 

8 CALCULATION 

Calculate the saponification number as follows; 

56. Vy-VQN 



Saponification number = 



M 



V = volume, in ml of acid used in titrating the 
blank; 



V 2 - volume, in ml of acid used in titrating the 
sample; 

N = normality of the hydrochloric acid; and 

M = mass of the sample, ing. 

9 REPORT 

Report the result to the nearest 0.5 as the saponification 
value. 

10 PRECISION 

Follow the graph as per IP 136/ASTM D 94. 
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ANNEX A 
{Foreword) 

COMMITTEE COMPOSITION 

Methods of Measurement and Test for Petroleum, Petroleum Products and Lubricants Sectional Committee, PCD 1 

Hep resentative(s) 



Organization 
Indian Institute of Petroleum, Dehra Dun 

Air Headquarters, Ministry of Defence, New Delhi 

AIMIL Ltd, Delhi 

All India Instrument Manufacturers and Dealers Association, 
Mumbai 

Automotive Research Association of India (ARAI), Pune 

Bharat Petroleum Corporation Ltd, Mumbai 

Bogaigaon Refinery & Petrochemicals Ltd, Dhaligaon 

Castrol India Ltd, Mumbai 

Central Fuel Research Institute, Dhanbad 



Central Revenue Control Laboratory, Department of Revenue, 
New Delhi 

Directorate General of Civil Aviation, New Delhi 



Hindustan Petroleum Corporation Ltd (a) Mumbai 
(b) Visakhapatnam 

Indian Oil Corporation Ltd, Assam Oil Division, Digboi 

Indian Oil Corporation Ltd, Marketing Division, Mumbai 

Indian Oil Corporation Ltd, R & P Division, New Delhi 

Indian Oil Corporation Ltd, R&D Centre, Faridabad 
Indian Oil Blending Ltd, Mumbai 

Lubrizol India Ltd, Mumbai 

Madras Refineries Ltd, Chennai 

Mangalore Refineries and Petrochemicals Ltd, Mangalore 
Ministry of Defence (DRDO), Kanpur 



Shri Sudhir Singhal {Chairman) 
Dr A. Dutta (Alternate) 

Joint Director (QAS Aero) 

Deputy Director (QAS) {Alternate) 

Shri S. C. Jain 

Shri Surinder Sharma {Alternate) 

Shri Vinay Toshniwal 

Executive Secretary {Alternate) 

Shri Bhanot 

Shri M. K. Chaudhuri {Alternate) 

Shri R. K. Modi 

DrY. P. Rao {Alternate) 

Shri C. P. Bezboruah 

Shri S. S. Roy {Alternate) 

Shri M. Gupta 

Dr P. Samuel 

Dr K. N. Bhattacharya {Alternate) 

Chief Chemist 

Deputy Chief Chemist {Alternate) 

Shri B. K. Josm 

Shri S. S. Mazumdar {Alternate) 

Shri N. S. J. Rao 

Shri G. Sri Ganesh {Alternate) 

Shri A. K. Chakraborty 

Shri P. M. Sinha {Alternate) 

Shri A. K. Verma 

Dr T. K. De {Alternate) 

Shri D. J. Kakati 

Shri A. K. Kathuria {Alternate) 

Shri N. R. Raje 

Shri H. S. Mehta 

Shri A. K. Sehgal {Alternate) 

Shri R. R. Parmar 

Dr U. S. Rao {Alternate) 

Shri N. V. Kalaivanan 

Senior Manager (TS-QQ (Alternate) 

Shri S. Ramesh 

Dr P. S. Venkataramani 

Shri H. C. Srtvastava {Alternate) 
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Organization 
Ministry of Defence (DGQA), New Delhi. 

Ministry of Petroleum and Natural Gas, New Delhi 



Ministry of Consumer Affairs, Food & Public Distribution, 
New Delhi 

National Test House, Kolkata 



Oil & Natural Gas Commission, Dehra Dun 

Projects & Development India Ltd, Sindri 

Reliance Petroleum, Gujarat 

Research Designs & Standards Organization, Lucknow 

Shriram Institute for Industrial Research, New Delhi 
BIS Directorate General 



Representative(s) 

Shri K. H. Gandhi 

Shri A. J. S. Arora (Alternate) 

Adviser (Refineries) 

Director (Supply) (Alternate) 

Director Legal Metrology 

Dh>uty Director Legal Metrology (Alternate) 

Shri K. C Naskar 

Shri P. K. Chakraborty (Alternate) 

Dr S. R H. Razvi 

Shri S. Mathur (Alternate) 

Dr R. P. Singh 

Shri V. S. Rajan 

Deputy Director (Chemicals) 
Assistant Research Officer 
(CM) - IV (Alternate) 

Dr P. K. Kaicker 

Shrimati Laxmi Rawat (Alternate) 

Anjan Kar, Director and Head (PCD) 
[Representing Director General (Ex-officio)] 



Member Secretary 

Shri A. K. Bhatnagar 

Joint Director (PCD), BIS 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. PCD 1 (1694). 
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